engine covers are being used extensively to replace the usual antirust compounds with which engines are covered before they are shipped to the assembly plant, where these compounds must be removed and the engine cleaned before being tested and installed. As a labor-saving measure, therefore, wider use of these covers is to be expected. In this factory the covers are made of plioflim, a material that has been in use for many years with no record of resultant dermatitis. In fact, pliofilm has been recommended as a suitable material for sleeves and aprons to protect certain workers against industrial skin irrtants.
The investigation was begun with an inspection of the factory from which the pliofim was obtained, to observe the actual process of manufacture and to obtain materials for testing purposes. It was found that for the past year a special type of pliofiln has been manufactured especially for airplane eDgine covers and that an unusual number of cases of dermatitis has occurred among persons engaged in this work.
MANUFACTURING PROCESS
Pliofilm (rubber hydrochloride) is made from natural rubber by first dissolving the rubber in benzol and reacting the solution with hydrochloric acid gas, then neutralizing with an alkali. Various sensitizers are added during the neutralization process. The special pliofim for engine covers was made in this manner, but a chemical known at the factory as R. M. F. was added to prevent the pliofilm from deteriorating when exposed to light. The outbreak of dermatitis among the workers was noted soon after this chemical was introduced into the manufacture of the special pliofllm.
I From the Dermatoses Investigatiu Section, Division of Industrial Hygiene, National Institute of Health.
(625)
The manufacturing process is divided into two stages; one the "wet" stage and the other the "dry" stage. It was found that both processes were well enclosed, but not totally so. As stated above, only an occasional case of dermatitis occurred among the workers before the manufacture of the special pliofilm was begun, and these occasional cases occurred only among workers engaged in the "wet" stage of manufacture, the alkalies, acids, and solvents used in the"wet" stage being the cause of these occasional cases of dermatitis.
Since the introduction of R. M. F. into the pliofilm, not only has there -been a marked increase in the number of oases of dermatitis occurring in workers in the "wet" stage of manufacture, but workers in the " dry". stage of manufacture have also been affected. There were some cases even among workers who handled only the finished product. Of 10 workers seen in the department where the special pliofilm was manufactured, all stated that they had had dermatitis at some time since they began working with the new product. Actually, however, only three cases were seen in this department at the time of the inspection. One other case of dermatitis was seen among 3 workers who handled only the finished new product. Patch tests performed on the workers in this plant showed that R. M. F. was the actual cause of the dermatitis. This substance is a crystalline product soluble in benzol but insoluble in water. It has the property of counteracting the deteriorating action which light has upon ordinary pliofiln. The actual chemical composition of R. M. F. is a trade secret and cannot be revealed. In the process of experimentation to determine the quantity necessary to prevent the deterioration of plioffim, amounts varying from 1 percent to 5 percent had been incorporated in various batches of the material.
The name of the plant where the special pliofilm was lminated was obtained from the manufacturers of the plionlm and this plant was next visited. It was found that this plant not only laminated the pliofllm but also made some of it into airplane engine covers. Pliofilm sheets are laminated (cemented together) by means of a rubber cement. The workers on these machines have but little contact with the pliofllm, the process being automatic. There were no cases of dermatitis observed among them.
In another part of the plant 65 girls are employed in making and folding the bags made from the laminated pliofilm. Some of the girls heat-seal the fabric by means of a hot electric iron. A certaiD-amount of fuming occurs in this operation and the fumes strike the operator's face and may cause dermatitis, most marked on the thin skin around the eyes ( fig. 1 ).
When the finished bags are being folded for shipment, the girls must insert their arms into the bags and in doing this they actually rub the flexor surface of the forearms and elbows against the pliofilm. Twenty cases of dermatitis occurred among these girls. Two of the cases were among those who heat-seal the fabric and the others occurred among the girls who fold the bags. The dermatitis was mild and none of the girls affected lost time from work. At the time of the iinvestigation three cases .of dermatitis were observed. Mild scaling and erythema of the flexor surface of the forearms ( fig. 2 ) and the elbows was noted, especially on the righit elbow and its cubital space. Two such cases occurred among the girls who fold the bags and one employed at heatsealing bad, in addition to dermatitis of the forearms and elbows, a scaling eruiption on the sides of the neck. In this plant it was also found that dermatitis appeared shortly after the women began working with the new pliofilm. Examinations of various batches of pliofilm sheets showed that some of the batches had on them a whitish deposit of powder, or "bloom."
With this information, the plant from which the original complaint was made was visited. In this plant, airplane engine covers are manufactured from the laminated pliofilm in exactly the same manner as iin the plant previously described. Girls were employed in the pliofilm department. The medical records of the company showed that 15 cases of deematitis had occurred among the 80 workers and that all the cases had occurred since the introduction of the special pliofilm. Although the workers who had developed dermatitis were still working at the plant, some had been moved to work in which they were not required to handle the pliofilm. It was usual in this plant to transfer a girl who developed a severe dermatitis to the job of cementing gaskets which were then placed on the pliofilm by another worker, one who had not developed dermatitis. However, since the whole process was performed in one room, contact with the pliofilm was almost unavoidable. MIany of these girls recovered from their dermatitis while cementing gaskets, but it was impossible to determine whether this was "hardening" or whether it was due to insufficient contact with the material. Fourteen of the fifteen patients with dermatitis were actually examined. One still had a severe eruption, 10 had a mild eruption, and in 3 it had entirely disappeared.
The time from first exposure to the appearance of dermatitis varied from 2 weeks to 11 months (table 1). Most of the cases began to develop about 4 months after exposure.
Among those employed in heat-sealing, the eruptions occurred mostly on the face, especially the eyelids, nose, mouth, and chin. A few of these girls also developed eruptions oIn the sides of the neck and the lobes of the ears. As the duration of exposure continued, the forearms and even the hands became involved.
Girls employed in bag folding had the forearms and the eubital space first affected and then the sides of the neck, the face, and eyelids. The palms were free of lesions in all cases. Discoloration of several of the fingernails was observed in one patient. This symnptom was said to be present in some of the other workers but was not noted at the time of examination.
There were several distinct tvpes of lesions seen in the same individual. One was an oval, erythematous, sharply circumscribed lesion neither papular nor vesicular; it resembled a well developed lesion of pityriasis rosea. Another type was similar but had a tendency to clear in the center with papules and vesicles at the periphery. Still another type showed various sized irregularly round patches arranged in irregular semicircles resenbling an erythema multiforme, but differing in that the lesion was covered with fine scales. This type of eruption tended to be symmetrical and occurred on the flexor surface of the forearms. In some of the affected workers, almost the whole flexor surface of the forearm was erythematous and scaly with some extension even to the extensor surface. A number of the cases exhibited a frank contact dermatitis with papules, vesicles, crusting, fissures, etc., occurring on the dorsum of the hands, the fingers, and the ulnar surface of the foreaxms.
Lesions on the face consisted mainly of erythema, edema, and superficial scaling. The lobes of the ears showed vesiculation and crusting.
in table 1 is given the data on the results of patch tests which were performed on 14 employees who had had dermatitis from the special pliofiln, and on 4 controls. The patch tests were performed with (a) the cement used in laminating the pliofim, (b) the R. M. F. in 50 percent solution in benzol, (c) the finished laminated special plioflim, (d) a sample of ordinary pliofilm, (e) a sheet of pliofilm containing 1 percent of R. M. F. before lamination, and (f) finished laminated special pliofilm which was then being used in this plant for making airplane bags. Sample "f" was covered with a distinct "bloom."
In applying the cement patch, it was first placed on a piece of gauze and then allowed to dry in order to eliminate the action of the solvent on the skin. The same method was followed with patch "b." The patches were allowed to remain on for 24 hours. Positive reactions to patch tests with R. M. F. were observed in the 14 who had had pliofilm dermatitis and also in the 4 controls, giving evidence that R. M. F. is a primary skin irritant.
Nearly all the patients who had had pliofilm dermatitis showed an extension of the reaction beyond the actual area of the skin covered by the patch, while the reaction on the controls was sharply limited to the area covered by the patch. The reaction on the girls who had had dermatitis was marked, the erythema, inflammaation, and vesicles being more pronounced than on the controls. 629 A4 1 0 April 16, 1946 Five of the 14 girls showed a positive patch test to the,pliofilm which contained the R. M. F. (fig. 3) . Two of the 5 also showed a reaction to patch "e" which was known to contain only 1 percent of R. M. F. One of the 2 was also sensitive to patch "f" and one other girl who was not sensitive to patch "e" but was sensitive to patch "f" was also sensitive to patch "c." It wil be noted that those who gave the strongest positive reactions to the R. M. F. itself were the ones who showed reactions to the special pliofilm containing R. M. F.
The chemical nature of the "bloom" noted on the special pliofihm was not ascertained, but it may be possible that covers which contained the most "bloom" caused the most dermatitis, since samples obtained at the factory showed more "bloom" than any of the others tested.
Of the 14 cases of pliofim dermatitis patch tested, 12 showed a flare-up of the previous eruptions, even though these eruptions had disappeared several weeks or months before. The flare-up in one case was severe, swelling of the eyes and face necessitating hospitalization.
Results of the patch testing show that the outbreak of the dermatitis was due to the presence of R. M. F. in the pliofilm and that R. M. F. is not only a primary skin irritant but also a sensitizer.
The oval patches of dermatitis resembling pityriasis rosea described above were probably due to primary irritation of the arms by the R. M. F. since the special pliofim rubbed against the skin. The symmetrical lesions resembliDg erythema multiforme may be accounted for as being an allergic eruption due to the absorption of the R. M. F. through the skin. The eczematoid eruptions were contact allergic dermatitis. The fact that such a high percentage of those tested showed a flare-up demonstrates that R. M. F. is a powerful sensitizer.
The patch test with the R. M. F. itself was performed in order to find out whether it is a primary imtant and also if it accentuates the reaction that may occur from the patch test with the film. Contact of the finished fabric with the skin under a patch test may not simulate actual conditions and may not bring a sufficient amount of the sensitizing substance in contact with the skin to elicit a reaction. When a sensitized person comes in contact many times with different pieces of fabric containing the same sensitizer sufficient quantities come off the fabric and come in contact with the skin to cause dermatitis, whereas one small piece of the fabric contained in a patch test may not have sufficient amount of the chemical to cause dermatitis except in persons who are highly sens tive. When sufficient anount of the sensitizer in the form of the R. M. F. patch tests was placed in contact with the skin, not only did the positive reaction develop but there was also a generalized flare-up caused by absorption of the substance through the skin.
The flare-up which occurred in 12 of the girls furnished the strongest proof that this was a sensitizer in spite of the primary irritant reaction.
The presence of a posit1ive reaction to the patch test in all of the workers who had given a history of dermatitis also proved that complete "hardening" had not occurred.
SUMMARY
1. An outbreak of dermatitis was observed among workers manufacturing airplane engine covers made from a special pliofim.
2. R. M. F., a chemical added to the pliofim to prevent deterioration from light, was found to be the actual cause of the outbreak.
3. R. M. F. is both a primary irritant and a sensitizer.
RECOMMENDATIONS
In order to prevent further attacks of dermatitis, it is suggested that workers handling pliofilm containing the R. M. F. should wear protective sleeves and aprons made of ordinary plioflim, vinylite, koroseal, or laminated cellophane. The hands may be protected by wearing gloves made of washable leather or finely knitted cotton. Persons on the job of heat-sealing can protect their faces from the imrtant fumes developed during the operation by the use of a protective ointment of the invisible glove type. It is recommended that all workers adopt these measures.
Workers who continue to have dermatitis after observing the recommended precautions should be removed from further exposure to the material. European, or epidemic typhus, has a much higher death rate than murine typhus. Nevertheless, the latter form of the disease should not be regarded lightly. If the patient with muriwne typhus is mbre than 60 years old, the chances of recovery are not good; young adults are usually acutely ill for 2 weeks. The febrile stage is commonly followed by a convalescence period of 2 months or more before the patient fully regains his strength. Since most cases of murine typhus occur among adults over 18 years of age, it is evident that typhus fever presents a serious economic problem. Not only is medical treatment costly, but wages are lost during the frequently prolonged period of disability.
MURINE TYPHUS FEVER CONTROL1
Most cases of human infection with the rickettsiae of murine typhus are traceable to typhus-infected domestic rats. Control of the disease therefore is based on the difficult task of eradicating the rodent reservoir of infection. This can be accomplished only by exterminating infected rats from places where they come in close contact with man or by reducing the rat population of the infected area to the point where the opportunity for spread of the disease from rat to rat becomes negligible. The measures necessary to achieve either of these objectives will depend upon the degree of rat infestation and upon the local environmental factors favoring the existence of the parasitic vectors. Statistics of the prevalence of typhus fever in the United States indicate that the conditions suitable for its dissemination vary greatly from north to soutb. During 1941 only 2 percent of the reported cases occurred in States north of a line extending across the country at the level of the southern boundary of Kentucky. Only 18 percent of the cases were reported from the area between this line and another one traversing the northern boundary of Louisiana. This area includes approximately the territory between 36°30' and 330 northlatitude.
In the region south of 330 north latitude, where murine typhus is most prevalent, many cases are reported from farms and small villages. In tracing the incidence of infection northward, however, April 16, 194 it is found that the farther north the disease occurs the more the infection tends to be limited to the larger urban communities. The prevalence of rural typbus in the deep South may be attributed, in part at least, to the large rural rat population in this region. In the deep South the length of the warm season and the types of crops favor the existence and multiplication of domestic rats in the fields during the greater part of the year. Other factors besides the degree of rat infestation, however, must play a part in determining the incidence of murine typhus in the different latitudes of the United States. This is evident from a comparison of the incidence of typhus fever in five port cities shown in table 1. There is no reason to believe that the rat infestation in any one of these cities is substantially greater than in any of the others. Therefore it seems likely that the varying prevalence of the disease in these cities is attributable to differences in climate. Climatic conditions in the more northern cities are less suited to the existence of the parasitic vectors of the infection. If the incidence of human typhus can be considered an index of the degree of rat infection in different localities, it would seem that measures which might eradicate the disease in the northern part of the endemic area would not achieve comparable results in places farther south. In the northem communities foci of infection may be limited to rats in certain buildings, while in the more southern localities rat infection is much more widespread, sometimes involving the rats living in the fields. By carefully tracing the sources of infection in regions where rat infection appears to be limited to certain buildings, and then by properly treating the small areas involved, it may be possible to eradicate the disease in northern communities. In the southern portion of the endemic area, where the infection seems to involve the entire rat population, adequate control measures must include all places in the community where rats associate closely with man.
There are no new spectacular methods for destroying domestic rats. The old types of traps, poisons, and fumigants must still be use(l. By intensive trapping, poisoning, or fumigation, singly or in combination, it is possible to reduce the rat population of any community to a marked degree. Wben intensively applied, all of these methods are expensive and each has its disadvantages. Poisoning is the least expensive method and therefore the one most commonly employed. It is simple enough to prepare and distribute poison baits, but it is an entirely different matter to get rats to eat them. Even the most attractive baits so far devised are generally ineffective for eradicating rats from places where there is an abundant supply of food for them, and it is in such places that they are usually most numerous. Under these circumstances unbaited steel traps placed in rat runs are likely to be more effective than poisons. Fumigants are dangerous but they are particularly effective for eradicating rats from large food establishments, provided the gas can penetrate to all places where rats are harboring. Most campaigns to control rats by trapping and poisoning are of short duration because these measures are too expensive to permit city officials to continue them indefinitely.
Moreover, no matter how intensively the eradicative measures are conducted, a residue of rats always remains; when the campaign is discontinued these soon multiply and reach their original number.
Properly conducted trapping and poisoning campaigns would undoubtedly tend to reduce the incidence of murine typhus in all parts of the endemic zone. In the northern part of this zone even short-term programs may eradicate the disease until the community is reinfected from outside sources. In the southern region, however, the infection seems to be so widely established among the rat population that it can never be completely eradicated. Hence, sporadic campaigns to destroy rats will lower the incidence of typhus only during the period in which the projects are in effect, or for a short time afterwards. To protect residents in the areas where the disease is most prevalent, control of rats should be placed on a permanent basis.
The costs of permanent programs to control typhus can be brought within the budget of most communities by combining exterior ratproofing of buildings-a type of ratproofing advocated by the Georgia State Department of Health for several years-with the eradicative measures discussed above. This form of rat control consists simply of eliminating all avenues by which rats may enter buildings and then eradicating the rats already present within them. The complete eradication of rats from the interior of the rat-stopped buildings is the most difficult part of such a project; sometimes several months may elapse before the last rat is destroyed.
The standard form of ratproofing, which includes the elimination of all inside harborage, is without doubt the most effective means known for controlling rat infestation of buildings. This type of ratproofing can be instituted at slight extra expense at the time of construction, and it should be required in all building codes. When applied to old buildings it is generally a very expensive procedure, and for this reason it is impracticable to require complete ratproofing of old buildings in conducting typhus control projects. On the other hand, exterior ratproofing, i. e., rat stoppage, is very inexpensive. The costs rarely exceed $100 per establishment. The measures necessary to seal a building against rats naturally vary with the type and condition of the structure. In the case of three different cities the costs of exterior ratproofing per establishment were $5, $12, and $45. The highest figure represents the costs incurred in one of the oldest cities in the United States.
The Georgia authorities have designated external ratproofing as "vent-stoppage," thus indicating that the procedure consists of closing openings in the exterior walls. But there are other means by which rats may enter buildings, such as burrowing under foundations. Therefore the term "ratstoppage" seems to be more appropriate.
There are two general plans under which ratproofing programs have been conducted in different localities. Under one plan the owners or occupants are expected to make such alterations as are necessary to ratproof their buildings, either doing the work themselves or engaging contractors to do it in accordance with directions furnished by health department inspectors. Under the second plan operations are conducted systematically by personnel of the health department who treat each establishment in sequence as they proceed around a city block. Both methods may be undertaken with or without city ordinances to enforce compliance, but experience has demonstrated that compelling ordinances are essential to obtain optimum results from any rodent control project based on external ratproofing. It-is undoubtedly better to have the work done by the health department than by a private contractor. In fact, a project carried out systematically by health department personnel without suitable ordinances is likely to be more effective than one conducted with the aid of enforcing ordinances but dependent upon the owners or occupants of buildings for the actual work necessary to ratproof them. This is true for a number of reasons, of which the following are the most important:
(1) Many persons are willing to have the exteriors of their buildings ratproofed, but they do not want to take the trouble either to do the work themselves or to hire a contractor to do it. Such persons readily consent to have the health department do the job while they pay the moderate costs.
(2) Exterior ratproofing is done more cheaply and efficiently by trained personnel of the health department, who know exactly how to handle each situation, than by most contractors.
(3) During a systematically conducted program the owners of establishments near those where operations are being caxried on see the nature of the work and hear about its benefits from their neighbors. Propaganda such as this frequently sells the program in advance. This type -of propaganda is not so readily obtained when private individuals have to institute the measures necessary for exterior ratproofing.
(4) During their surveys for determining the measures necessary for exterior ratproofing, even the best trained inspectors will not always locate all places where rats may enter buildings. Leaks of this nature are often discovered by the health department crew and corrected while they are working on the premises. Sometimes such leaks are not found until an intensive search is made for them as a result of lack of success in freeing the building of rats. Leaks other than those specified are not likely to be discovered or corrected by private contractors. If they are discovered after the owner or occupant has once carried out directions for ratproofing his premises, it may be difficult to induce him to reemploy the contractor.
(5) Finally, exterior ratproofing in itself will not reduce the rat population of a community; not only must rats be kept out of buildings but all the rats inside the treated buildings must be destroyed. The eradication of rats inside buildings can be accomplished much more readily when the rat-stoppage work proceeds regularly block by block than when it is carried out irregularly in scattered areas about the city, as is the case when the initiative is left to owners or occupants.
Municipal governments and other public agencies in some instances have paid part or all of the costs for the exterior ratproofing of private buildings, but few communities are able to raise sufficient funds to conduct rodent control programs in this manner. Furthermore, it is questionable if public funds should be used for this purpose since ratproofing may be considered to increase the value of the buildings treated. Many of the measures employed to prevent rats from entering buildings consist simply of repairs that should have been made regardless of their ratproofing value. The chief economic benefits of exterior ratproofing and interior extermination of rats are derived from the elimination of rat damage to the buildings and their contents. Not infrequently the losses caused by such damage amount to several hundred dollars in a single year. Therefore, from the economic standpoint alone, it would seem reasonable to assess private individuals for the costs of exterior ratproofing of their establislunents in the course of a typhus control program. In most instances they will be reimbursed within a short time by savings accruing from the elimination of rat damage.
In practically all typhus control programs of the type under discussion ratproofing operations have been limited to the business sections of cities. The work is started in blocks containing establisb-ments which have been implicated as the probable sources of human infection. From these blocks activities are extended to others containing rat-infested food establishments or areas where rats are numerous. Programs are now under way in which ratproofing is applied only to buildings housing food establishments; all other buildings are passed by unless they are known to harbor many rats. If rats cannot be eradicated readily from a building that has been passed by, the construction crew returns and ratproofs it. If garbage or waste food is properly stored, and if the exteriors of all food establislhments are ratproofed, the food supply of the rats will be eliminated in that part of the city and they will not be able to survive there. In areas where typhus is most prevalent, ratproofing operations should be extended to all outlying food establishments, including buildings where domestic animals are housed, and in some instances even to private dwellings.
If a permanent typhus control program based on external ratproofing is to be carried out successfully, it must be understood at the outset that there are no means by which the exteriors of buildings can be ratproofed permanently. Damage caused by trucks backing into doors, or failure to replace broken screens, may open up new avenues for reinfestation. Rats may also gnaw their way into ratproofed buildings, or they may gain entrance through doors or windows left open. Periodic inspections must be made of the ratproofed areas so that new leaks can be located and signs of reinfestation discovered before a new rat population has time to develop. Unless continuous surveillance can be maintained over rat-stopped buildings, many of them will soon harbor as many rats as they did prior to treatment. The local health department of a city of 20,000 should employ at least one thoroughly trained man to make the necessary inspections and two laborers to do trapping and construction work. Larger cities will require proportionally more personnel to maintain the treated buildings in a ratproof condition and to eradicate rats that may find entrance into them. Such a maintenance force is much smaller than that needed to carry on a continuous trapping and poisoning campaign without the assistance of ratproofing.
Ordinances enacted by city councils to insure success of a typhus control program based on permanent reduction of rats through exterior ratproofing should:
(1) Require all business places and other structures which may harbor rats to be ratproofed exteriorly as directed by the health officer and maintained in a rat-free condition.
(2) Require the owner, agent, or occupant to institute such other measures as are necessary to ratproof their premises according to the directions of the health officer or pay the costs of such measures when carried out by the health department.
(3) Require al waste food or garbage upon which rats may feed to be stored so that it is inaccessible to the rodents.
(4) Require that all premises be kept free of rubbish that may afford harborage for rats, and that materials kept out-of-doors be stored so that rats cannot harbor in or under them.
(5) Require that all new buildings be ratproofed during construction.
(6) Provide penalties for noncompliance.
There is no question that a great reduction in rat population may be obtained by systematic rodent control projects based on exterior ratproofing of buildings, but the sustained effect of such programs on the incidence of murine typhus will depend upon the extension and maintenance of the projects.
TYPHUS FEVER CONTROL UNIT OF THE UNITED STATES
PUBLIC HEALTH SERVICE The Typhus Fever Control Unit of the Public Health Service, with offices at 41 Exchange Place, Atlanta, Ga., is cooperating with State and local health departments in several programs based on exterior ratproofing in order to control the incidence of murine typhus fever in military or war industry areas. These projects not only serve a wartime purpose in reducing the morbidity from this infection, but they also demonstrate that rat infestation can be controlled permanently at a relatively low cost to the local health departments. Furthermore, the programs afford opportunity for training local personnel in all aspects of rodent control so that the work can be continued and maintained after withdrawal of the Public Health Service.
The Public Health Service is willing to cooperate in typhus control programs to the full extent of its resources in all defense areas where murine typhus is a serious public health problem, provided local authorities will comply with the following requirements which are necessary to insure the success of the projects:
(1) Enact suitable ordinances.
(2) Provide one or more inspectors for trainirng so that the program may continue after the Public Health Service withdraws its personnel.
(3) Provide someone to handle all local finances. (4) Provide the laborers needed to do the construction work and trapping. The laborers' wages can be charged against the owners or occupants of buildings that are ratproofed.
(5) Obtain a loan from the city, chamber of commerce, or other agency in order to purchase in advance sufficient critical materials and tools to carry out the proposed project. This money will be paid back as collections are made for work completed. (6) The local health department must agree to extend and maintain the program.
At the present time the Typhus Control Unit is able to furnish the following assistance to local health departments for conducting programs to limit the spread of murine typhus:
(1) Provide, according to the requirements of each program, one or more trained sanitary inspectors capable of conducting all the different activities of a typhus cQntrol project as follows: (a) Make preliminary surveys to determine the extent of rat infestation of each building, the measures necessary for ratproofing it, and the costs of each job. (2) Provide trained personnel and apparatus needed for cyanide fumigation of rat-infested buildings when this is necessary.
(3) Furnish some of the automotive equipment needed to carry on rodent control operations.
(4) Provide from two to four laborers to assist in rat eradicative measures, to service Government property, and to collect parasites for classification and study.
(5) Lend sufficient rat-traps for the programs.
(6) Assist in procuring critical materials. *(7) Provide senior personnel to inspect the progress and character of the work at frequent intervals. (8) Assist local health departments in promotional activities, and make preliminary surveys to determine the approximate amount of materials needed for the programs.
(9) Assist in fornulating suitable local ordinances. The Typhus Control Unit cannot provide assistance indefinitely, but it will assist in the conduct of local programs until the personnel of the health department is capable of carrying on the work in a satisfactory manner. Generally the local health department should be able to conduct all operations in from 4 to 6 months after a program is started.
The results obtained thus far from all typhus control programs in which the Public Health Service has participated have been-very gratifying. Local health officers have all expressed satisfaction with the projects, while many occupants of treated buildings have been especially generous in their praise of the work. After an exterior ratproofing program gets under way, word of its value in reducing rat damage soon spreads from one business man to another and makes extension of the project relatively easy. The source of the infection was not definitely determined. For about 2 weeks prior to the onset of the disease, the father of the child had been hauling hay from a known rodent plague area in the county in which two fatal cases occurred in 1941,1 and where several pools of fleas from ground squirrels were subsequently found to be plaguVeinfected. The patient had played in the hay in the barn, where pack rats had been observed. Evidence of mice infestation was found in the home, but there were no visible signs of the presence of ground squirrels in the vicinity. The ground was covered with snow, however, and the weather was cold. Plague infection was found during the year in specimens of tissue and in fleas from ground squirrels taken in several localities of the county.
IN RODENTS AND ECTOPARASITES
During the year the number of mobile laboratories utilized by the Public Health Service in making field plague surveys was increased from 4 to 10. In addition, the following named States norveqicu8) taken at Fort Baker.
Poul of fleas from 72 ground squirrels (C. oregow) collected f mile west of Gamby. Pool of fleas from 7 ground squirrels (C. beecheyi) taken 1 mile north of Tahoe City.
Pool of fleas from 12 ground squirrels (C. Ashen) taken 6 miles west of Beaumont.
Pool of fleas from 6 desert antelope squirrels (AmrnpermopAilvs kucurus) taken at Belendale Airport. Pool of fleas from 7 desert antelope squirrels (Ammospermorvhiilu8 kcurus) taken 25 miles west and 5 miles north of Needles. Pool of fleas from 5 fuzztail squirrels taken 7 miles west and 3 miles north of Needles. Pool of fleas from 12 wood rats taken 4 miles west and 2 miles north of Big Bear Lake. Organs from 1 jack rabbit (Lepus californicuwv) and organs from I gopher taken near Arroyo Grande. Organs from 1 brush rabbit and 1 ground squirrel (C. beechegt) taken in the Alamo Creek area northeast of Santa Maria. Pool of fleas and lice from 9 ground squirrels (C. To win the war, to share the war's burdens and hardships democratically, and to win the peace that follows-these aims are set forth as the basic objectives of our civilian economy, a tripod on which rests not only our own domestic welfare but that of our fighting men, our allies, and war sufferers abroad. For this we pay with butter as well as with guns, in things physical and material, "in labor, in blood, and in sweat." "Battle Stations for All" discusses the significance of the inflationary gap, the need for the control of the cost of living, taxation, savings, payment of debts, the conservation of supplies and husbanding of resources, stabilization of wages and prices, rental ceilings, farm parity, and rationing-including the assurance of an adequate diet, a fair share of fuel, and other items of public necessity. Meningococcus menlgitns.-The number of cases of menigococcus meningitis rose from 1,677 cases during the preceding 4-week period to 2,272 cases for tb,e 4 weeks ended March 27. The total was almost seven times that for the corresponding period in 1942 and more than eleven times the median figure (201 cases) for the same period in 1938-42. The incidence was the highest on record for this period, the nearest approach to it being in 1929 when 1,257 cases were reported for the period corresponding to the one under consideration.
The table shows, by geographic areas, the number of cases reported for recent weeks in comparison with the experience of the two preceding years and also that of the peak year of 1929. In all regions of the country the current incidence has been considerably in excess of that for recent years. Typhoid and paratyphoid fever.-The incidence of this disease continued at the lowest level on record. For the current period the cases dropped below even the previous year, when 262 cases were reported for this period. The 1938-42 median for the period corresponding to the one under consideration was 337 cases. A very favorable situation exists in all sections of the country, the incidence in practically all areas being the lowest on record.
Whooping cough.-The incidence of whooping cough was in line with the number of cases that usually occur at this season of the year, the number (16, 081) AprIl 16, 1943 Mountain, and Pacific regions reported fewer cases than might be expected, and in the New England region the disease stood at the normal level.
MORTALITY, ALL CAUSES
For the 4 weeks ended March 27 there was an average of 9,923 deaths in 90 large cities reported to the Bureau of the Census, as compared with an average of 9,154 deaths for the corresponding weeks in the years 1940-42. The current figure represents an increase over the 3-year average of about 7.7 percent. Death rates for these cities will be published wben current populatioDs are available from the Bureau of the Census.
Number of reported cases of 9 communicable diseases in the United States during the 4-week period February 28, 1943 , to March 27, 1943 Idaho, 20 (0) . The cumulative total for the first 14 weeks of the year is 6,432, representing an annual rate of 17.9 per 100,000 estimated population, as compared with 3,715 cases and a rate of 11.3 for the first 14 weeks of 1930, the highest incidence for the corresponding period of any year for which comparable records are available (since 1927).
Although meningococcus meningitis is the only one of the important communicable diseases which bas assumed epidemic proportions, the incidence of the following diseases for the first 14 weeks (ended April (652) 10) of the current year is slightly above that for the corresponding period of last year: Dysentery (all forms), infectious encephalitis, measles, poliomyelitis, smallpox, endemic typhus fever, and whooping cough. The incidence of typhoid fever has been the lowest on record.
A total of 743 cases has been reported to date this year, as compared with 1,043 for the same period last year, and a 5-year median of 1,080.
The number of deaths from all causes recorded for the week in 88 large cities of the United States was 9,464, as compared with 9,715 for the preceding week and a 3-year average of 8,559. The accumulated total for the first 14 weeks of the year is 138,871, as compared with 127,079 for the same period in 1942. 11, d 1943 1942 1943 1942 1943 192 1943 192 N1W 3N0. 
